Summary. The age at menarche and several menstrual symptoms were reported by 516 Portuguese school girls who took part in a cross-sectional anthropometric study in Coimbra, Portugal. The mean ages of menarche calculated using the recall method and also using probit analysis were 12.53 AE 1.27 and 12.03 AE 1.26 years, respectively. Parents' educational level, place of residence and size of the family did not have any significant effect on the mean age at menarche in this sample of adolescents. The order of birth was the only variable that indicated a significative effect: the firstborns reported a lower mean age at menarche (12.34 years) than the later borns (12.6 years). In this sample, 47% of the girls had a cycle length of 5 29 days, 23.4% had irregular cycles, 59% reported that the duration of bleeding was 3-5 days and the majority, 49%, did not report any pain during the bleeding days. However, 14.3% and 24.45% reported severe and medium pain. The age at menarche has declined from 15.0 (girls born in 1880-1890) to 12.03 (girls born in 1970-1980) years in the Portuguese population. This decrease in age, and also the lack of influence of the family characteristics, appear as a result of the great improvements in the social and economic living conditions that occurred in Portugal, especially after the 1970s. These improvements are mainly related to better nutrition and better health care along with many other environmental factors.
Introduction
The age at menarche, or the first menstrual period, is an important maturity indicator of maturity for the assessment of the developmental status of a pubertal female (Cameron and Nadgdee 1996) . This biological event is the outcome of a number of social and biological factors, and the mean menarcheal age appears to be a particularly sensitive indicator of the biosocial status of a population (Dann and Roberts 1993 , Lindgren 1976 , Bielicki and Welon 1982 , Laska-Mierzejewska et al. 1982 , Vienna and Capucci 1994 .
The age at menarche is known to be influenced by genetic factors and by socioeconomic variables. The genetic basis of this event has been shown in studies of resemblance between sisters (Boas 1932, Reymert and Jost 1947) , twins (Popenoe 1928 , Petri 1934 , Tisserand-Perrier 1953 , Gedda and Brenci 1975 , Fishbein 1977 , Golden 1981 , Sharma 1983 ; Van den Akker et al. 1987 , Treoloar and Martin 1990 , Meyer et al. 1991 , Loesch et al. 1995 and also the resemblance between mothers and their daughters (Bolk 1926 , Popenoe 1928 , Gould and Gould 1932 , Damon et al. 1969 , Brooks-Gunn and Warren 1988 , Malina et al. 1994 , Campbell and Udry 1995 . However, the magnitude of the genetic contribution still remains unclear.
Some studies have shown the influence of many environmental factors that can influence the age at menarche, namely the degree of urbanization (Ducros and Pasquet 1980 , Hulanicka and Waliszko 1991 , Barnes-Josiah and Augustin 1995 , Cameron and Wright 1990 , Graham et al. 1999 , Pasquet et al. 1999 . The socio-economic status, often given by the parents' educational level or occupation, showed some statistically significant effects-girls of lower social upbringing exhibited, on average, a delay in their first menstruation, when compared with girls from well-off families (Bielicki et al. 1986 , Laska-Mierezejewska 1995 , Bodzsar 1975 , Attallah et al. 1983 , Oduntan et al. 1976 , Uche and Okorafor 1979 , Attallah 1978 , Henneberg and Louw 1995 . The size of the family and the order of birth also showed a significant effect on the age at menarche-girls from large families showed a delay of maturation (Roberts et al. 1971 , Clegg 1980 , Billewicz et al. 1981 , Dann and Roberts 1984 , 1993 , Cameron and Nadgdee 1996 , Sa´nchez-Andre´s 1997 , Apraiz 1999 . Other factors like nutrition (Simodon et al. 1997) , seasonality (Boldsen 1992) , physical activity (Malina 1983 ) and altitude level (Gonzales et al. 1996) also showed a significant effect on age at menarche.
In this paper, we examine the mean age at menarche in girls of three secondary schools in the city of Coimbra. We describe the length of their menstrual cycle, the duration of the bleeding and the somatic symptoms during the bleeding days. We report mean age at menarche related to parent's educational level, place of residence, size of the family and order of birth. Finally, we report the secular changes in the age at menarche in Portuguese girls during the 20th century.
Materials and methods

Sample
Between November 1990 and May 1991, a cross-sectional anthropometric survey was carried out in three secondary schools in Coimbra. In total, 516 girls, with a decimal age comprised between 9 and 19 years, were examined. The different ages were regrouped in classes of 1 year each and were represented by the sign þ. For each girl, information about the date of examination, her date of birth, whether she had attained menarche and, if so, the date of that occurrence was recorded. Half a year was systematically added to the age obtained.
For the girls who had already attained menarche at the time of the examination some questions relating to their menstruation were also asked: how many days was the length of her menstrual cycle, what was the duration of the bleeding, and what type of somatic symptoms occurred during the bleeding days. Descriptive statistics were carried out for socio-demographic data, and the age at menarche was calculated by means of a probit analysis (Finney 1971) and computed using the SPSS/PC statistical package.
Social data
During the examination, each student filled a questionnaire regarding some family characteristics and their place of residence.
Parents' educational level was categorized into four levels according to the Portuguese classification of the Instituto Nacional de Estatı´stica (INE 1991): 1-None; 2-Primary; 3-Secondary; and 4-University level. Due to the small number of individuals without any education, these were not analysed and just three categories were considered.
The place of residence was classified into two categories using the Portuguese classification based on population size (INE 1996) : 1-Semi-urban (population less than 5000) and 2-Urban (population over 5000).
The number of siblings, and the girls' position in the sibship was also recorded. To define the size of the family, four categories were used: 1, 2, 3 and !4 children in the family. To define the order of birth, three categories were used; 1-First born; 2-Second born; and !3-Third or later born.
Because some of the questions were not properly answered by the girls we do not have the same number of subjects for some categories of the social data.
Definitions of reproductive characteristics
The length of the menstrual cycle was defined as the interval (in days) from the first day of one menstruation to the first day of the next menstruation. Each girl reported how many days were comprised between two consecutive cycles and based on this information, five groups were considered: 1-<21 days; 2-22-23 days; 3-24-25 days; 4-27-28 days; 5-!29 days and Irregular pattern.
The duration of the bleeding (days) was recorded as the number of bleeding days, on average, that each girls reported. This variable was also grouped in three categories: 1-3-5 days; 2-5-7 days and 3-!8 days.
For pain during the bleeding days, each girl was asked about concerning the existence of some pain during the bleeding days. The answers were then classified according to the following scale: 1-No pain; 2-Mild pain; 3-Medium pain and 4-Severe pain. Table 1 summarizes some of the family characteristics of each adolescent. The parent's educational level is very low, with 38.3% of the fathers and 42.3% of mothers having attended only primary school. Only 30.6% of the fathers and 23.3% of the mothers reached an university level.
Results
Social data
The majority of the adolescents lived in urban places, in the centre of the city (66.1%). Thirty-four per cent of the girls lived in semi-urban places, not far from the city. Concerning the size of the family, we found that more than half of the girls had two siblings, and 55.4% were the first born within the family. Table 2 presents the number and percentage of girls who experienced the first menstruation in each age class. Table 3 summarizes the average age at menarche using the recall age and the probit analysis. The average mean age, using recall of age at menarche, was 12.53 AE 1.27 years. From probit analysis the median age at menarche was 12.03 AE 1.26 years. Concerning the influence of family characteristics, for post-menarcheal girls, one-way analysis of variances (ANOVAs) were used: parents' educational level, place of residence and family size did not show any significant influence on the mean age at menarche. On the other hand, birth order showed a significant influence on mean age at menarche with later born girls presenting a later age at menarche ( p 0.01). Table 4 summarizes the menstrual characteristics collected from the girls who had already attained menarche. Some of the girls (23.35%) reported having irregular periods, very few girls (0.54%) had a menstrual cycle shorter than 21 days, 1.64% had cycles of 24-25 days, 20.6% had cycles of 27-28 days and the majority of girls (47%) had a cycle length of !29 days. The majority of the girls (59%) reported 3-5 days of bleeding. The highest percentage (49%) reported absence of pain during the bleeding days, but 24.5% stated that they felt medium pain. Finally, 14.3% of the girls reported severe pain during the bleeding days.
Mean age at menarche
Menstrual characteristics
Secular changes in the Portuguese population between 1880 and 1980
Figure 1 shows the secular trend in age at menarche in Portugal. Previous data (Sacadura 1912 , Rosas and Saavedra 1921 , Morato 1930 , Antunes and Marques 1989 , Rocha and Xavier Morais 1990 , Rocha et al. 1998 
were considered. It is
Age at menarche in Coimbra, Portugal 625 clear from figure 1 that a decrease in the mean age at menarche occurred in the Portuguese population. Girls born in the decade 1880-1890 had a mean age at menarche of 15 years and those who were born in 1970-1980 had a median age at menarche of 12.03 years (present study). 
Discussion
The mean age at menarche among Coimbra girls is similar to the values reported by other authors, for other populations such as Italy (Martuzzi Veronesi and Gueresi 1994), Spain (Marrodan et al. 2000) , Venezuela (Farid-Coupal et al. 1981) and England (Whincup et al. 2001) .
As in almost all the developed populations, only birth order showed a significant effect on the mean age at menarche, with later born girls reporting a later age at menarche. The other socio-demographic characteristics, namely parents' educational level, size of the family and place of residence, did not show any significant effect. Similar results were found in many other studies (Roberts et al. 1971 , Billewicz et al. 1981 , Dann and Roberts 1984 , 1993 , Clegg 1980 , Cameron and Nadgdee 1996 , Sa´nchez-Andre´s 1997 , Apraiz 1999 .
In 1967, menstrual discomfort was studied among Stockholm girls (Furu 1976 ), using indicators such as absence from school, and/or use of analgesics or other medication during the periods. Nine per cent of these girls were believed to experience severe discomfort, while 25% and 28% experienced moderate and mild discomfort, respectively. Thirty-eight per cent of Stockholm girls reported no menstrual discomfort. In a more recent study with Thai girls, Chompootaweep et al. (1997) reported that only 27% of the Thai girls had no complaints or menstrual discomfort. In our study, we found that almost half of the Portuguese girls (49%) did not reported pain during the bleeding days, but a large number reported medium and severe discomfort, 25% and 15% respectively. These numbers, in our opinion, require a deeper study about menstrual symptoms in order to find their origin and the role of socio-demographic factors in this menstrual discomfort. In a study on Swiss girls, Flug et al. (1984) found that cycles of 21-27 and 28-34 days constituted 64-81% of all cycles. In our sample, the majority of girls, 47%, reported !29 days. In a study of Turkish adolescents, Vicdan et al. (1996) found that 77.8% of these adolescents had cycles between 20 and 35 days. It is difficult to make comparisons among populations because each author defines his own methodology. The same situation happens with the duration of the bleeding (days). In our sample we found that about 59% of the girls had cycles of 3-5 days. Other authors (Harlow and Ephross 1995, Cleckner-Smith et al. 1998) found that in 94.7% of the girls from their adolescent samples had menstrual flow between 4 and 8 days. Eight per cent reported 3-6 days. Due to the large connection between menstruation Figure 1 . Secular trend in age at menarche in the Portuguese population . and women's health, this is a topic that deserves more attention in future research on this subject.
A secular trend in the age at menarche, towards an earliest age, occurred in the Portuguese population. Published data showed that in the birth decade of the 1880s the mean age was 15 years and in 1980 declined to a value of 12.03 years. These findings are in agreement with the secular trend in mean stature in the male population (Padez 2002) . Both stature and menarche are influenced by environmental factors such as nutrition and health care, among many other variables. The increase in mean stature and the decrease in mean menarcheal age represent a general improvement in the living conditions that occurred in Portugal after the 1970s. The Portuguese nutritional pattern changed between 1960 and 1997 (Barreto 1996 (Barreto , 2000 . Some products, like milk, meat, eggs, sugar, proteins and fats, increased considerably. The health system benefited from many improvements. All these changes were reflected in a decrease in post-neonatal mortality, an increase of life expectancy, and in the improvement of other indicators such as the number of physicians per 1000 population, and the percentage of infants born at maternity centres (Barreto 1996 (Barreto , 2000 .
The post-neonatal mortality rate is generally regarded as a sensitive indicator of infant health (Kessel 1990) , and infant nutritional status as well as the prevalence of infections are the most important determinants of post-neonatal mortality (Stembera 1990 ).
Many studies suggested that adverse environmental factors have their strongest effects during childhood (Brundtland et al. 1980 , Nystrom Peck and Vagero 1987 , Tanner 1992 , Nystrom Peck and Lundberg 1995 , Schimidt et al. 1995 , Wadsworth 1997 , Cole 2000 . The subjects of the present study were born between 1970 and 1980. If their birth period is paired with changes associated with nutrition, the changes in the health system and the general socio-economic development, it is clear that they were the first to take advantage of these social improvements.
Similar results have been found in almost all the European countries, including Spain (Prado 1990 ), The Netherlands (van Wieringen 1986), Germany (Bremerhaven) (Ostersehlt and Danker-Hopfe 1991) , the Czech Republic (Prokopec 1989) and Hungary (Szeged) (Eiben 1994) . Some studies provide evidence of a stagnation in age at menarche over the past decade(s), for example in Belgium (Vercauteren and Susanne 1985) , Norway (Brundtland et al. 1980) and in Massachusetts, USA (Damon 1974) . A reversal of this trend has been observed in Sweden (Stockholm) (Lindgren and Hauspie 1989) , Hungary (Kormend) (Eiben 1994) and Croatia (Zagreb) (Prebeg 1995) . From these studies it seems that the age at menarche is still decreasing in many countries, but has reached a plateau or even reversed its trend in others. More studies are needed to evaluate what is happening in the Portuguese population.
